0. Introduction. In this paper. "algebra" means "finitary universal algebra" in the sense of Birkhoff, and a class 'K of algebras will be viewed as a category by allowing all algebra homomorphisms as category morphisms. AX is productive or a P-class (resp. S-class) if 'N1 is closed under usual direct products (resp. subalgebras); '1-, is elementary if there is a set of first order axioms such that SX is precisely the class of models of those axioms (see. 5]).
We will be interested in category theoretic properties of classes of function rings, to wit: Let RCF denote the class of all rings of continuous real-valued functions C( X) with topological spaces for domains. We ask which subclasses of RCF can be equivalent to " nice" classes of algebras (e.g. elementary P-classes, SP-classes, varieties, etc.).
EXAMPLES. (i) Xlo { tC(X): X is zero-dimensional compact Hausdorff} is equivalent to the variety of Boolean algebras (see (6]).
(ii) = {C(QX) E CXo: X has no isolated points) is equivalent to the elementary P-class of atomless Boolean algebras. There has come to be a growing list of negative results in this area. In [1] it is shown that 'X= (C(X): X is compact Hausdorff} cannot be equivalent to an SP-class; and in [3] it is shown also that XK cannot be equivalent to a class L5 which is "' representable" (i.e. free objects over singletons exist in C ) and is either an elementary P-class or an S-class whose basic alphabet of operation symbols has cardinality less than that of the continuum. The major unsolved problem in this area is whether XY is equivalent to any elementary P-class at all. In this paper we highlight the importance of the fact that products in %0, 'h and ' above are not the usual ones by proving results of which the following is an easy corollary. 0.2 THEOREM. No nontrivial P-subclass of RCF (i.e. one having more than the isomorphism type of the "degenerate" ring 0 C( 0 )) can be category equivalent to an elementary P-class.
The proof employs the notion of "reduced product" in a category and will be presented in the next section.
1. Main results. We assume the reader to be familiar with the usual notion of reduced product in model theory [5] . The key observation, one which is well known, is that if X is any elementary P-class of finitary relational structures, then ultraproducts in XC are simply direct limits of direct products (see [2,3,4] for more details and references). This of course can be placed in a categorical context. We will show that most categorical reduced products in a P-subclass of RCF must be trivial (or nonexistent). This will immediately entail (0.2) since the diagonal morphism from an algebra into an ultrapower in an elementary P-class is always a monomorphism.
Our notation regarding reduced products and powers comes from We can get the conclusion of 1.1 with altered hypotheses and more model theoretic techniques. So by o, -saturicity, there is an a E A such that a -n has a square root for each n E w. That is, for each i E I, the ith coordinate ai of a exceeds n for all n E , a contradiction. OI 1.5 COROLLARY. If 'X is a P-subclass of RCF then ultraproducts in SC are "trivial" in the sense that IIXA1 is zero whenever D is a countably incomplete ultrafilter. El
